Tanniniferous plants shrubs are those plants which tolerate the high levels of salts in the soil, they are well grown in the northern coast of Egypt, and they include Acacia nilotica, Atriplex nummularia and Cassava manihot esculenta. This study aimed at exploring the possibility of complete replacement of berseem hay (control) in the diet by leaves and stems of tanniniferous shrubs plants and its effect on productive and physiological responses, in addition to some milk and blood biochemical constituents. Forty mature healthy Barki ewes at late pregnancy, 3-4 years old with an average live body weight (LBW) 51.5±0.46 kg were randomly divided into 4 similar groups. The 1 st group (Hay) was fed the control diet which consisted of 40% concentrate feed mixture plus 60% berseem hay (BH), while in the 2 nd ,3 rd and 4 th groups, BH as percentage was replaced by Acacia, Atriplex and Cassava respectively. Body weight of ewes and their offsprings were recorded biweekly. Milk yield was measured weekly and milk samples of each animal were taken for milk analysis. Blood samples were collected biweekly for measuring some hematological and biochemical parameters. Feeding tanniniferous plants shrubs did not result in significant differences on body weight of Barki ewes and their offsprings, while improved milk productivity and increased milk protein and lactose. According to the results of biochemical parameters of blood, it could be concluded that feeding tanniniferous plants shrubs did not cause any negative effects on blood parameters of the experimental animals under the present study.
INTRODUCTION
Sheep play an important role in agriculture environment especially in desert lands. Feed stuffs and fresh water scarcity are the main restraining factors for adequate animal production under the arid conditions in Egypt. Sheep, goats and camels always over graze the palatable plants. The less and inedible plant species represent roughly 70% of the total green coverage (El-Shaer et al., 1997) . Thus under these challenging conditions, unusual feed resources such as tanniniferous plants shrubs and other salt-tolerant plants can offer practical alternatives in marginal areas as stated by El-Shaer and Gihad (1994) and Squires and Ayoub (1994) . The edible parts of these plants could be used as animal feed resources, mainly in dry seasons.
Tanniniferous plants shrubs under study include Acacia nilotica, Atriplex nummularia and Cassava manihot esculenta. Mixing tanniniferous plants shrubs into rations is recommended for feeding animals. Tanniniferous plants shrubs are distinguished with minimum use of brackish or saline irrigating water and tolerable to arid or semi-arid conditions. They also give good biomass yield which could be used for feeding sheep and goat (EL-Saadany et al., 2016) .
Atriplex is characterized by moderate digestible crude protein and high oxalate, while digestible ether extract and soluble carbohydrates are low (El-Shaer and Gihad, (1994) and Ben Salem et al. (2002) . Moreover, due to high ash content, Atriplex foliage is relatively low in energy contents. It is reported that sheep fed on Atriplex only decreased or maintained their live weights Abdel-Aziz, 1979 and Warren et al., 1990) . In the presence of energy sources such as barely grains, Atriplex proved to be an excellent source of alternative nitrogen supplement for sheep that fed low quality roughage as cereal straws (Ben Salem et al., 2005) . Goats can depend unharmed in their feeding on Atriplex halimus and Acacia saligna plus barley (100% of their energy maintenance requirements) without any serious influence for less than 26 weeks (Ibrahim, 2001) .
Feeding of tanniniferous plants shrubs is considered a suitable solution to conquer the expected lack of feed and its scarcity in Egypt (Shawket et al., 2010) . This forage shrubs species are well grown in the northern coast of Egypt (Degan, et al., 1997) . Feeding tanniniferous plants shrubs for a long duration exhibited changes in the body fluids, haemogram and histopathology of different organs, which did not return back to normal conditions after exclusion of the plants from the diet (Ibrahim, 2001) .
Barki sheep lambs' LBW or average daily gain (ADG) did not affected by grazing on more than one type of forages shrubs like Atriplex halimus and Acacia saligna under arid and semi-arid conditions when compared with feeding berseem hay without unfavorable biological effects (Mohammady et al., 2014) .
Milk yield and milk composition of ruminants vary by system of feeding, breed, parity, season of feeding, managerial practices, environmental circumstances, lactation stage and health state of the Mammary gland. Sheep milk contains high total solids and major nutrient contents. Many changes in sheep milk composition occurred during the late stage of lactation because towards the end of lactation the fat, protein, total solids and minerals contents increased, while the lactose content decreased (Haenlein, 2001) .
Furthermore, Vongsamphanh and Wanapat (2004) found that feeding of high levels of Cassava hay and dried Cassava root increased the milk yield and decreased the feed conversion ratio and feed cost, while concentration of blood urea-N were not affected by the level of Cassava hay in the diet.
Somatic cell count (SCC) is a measure of the white blood cell figure in milk. The level of SCC in milk of a particular ewe reflects the health condition of her mammary glands. Recently, researchers have indicated that the upper threshold for SCC in udder of healthy ewes should be 250,000 cells/ml (Pengov, 2001 and Menzies and Ramanoon, 2001) .
Therefore, this study aimed at exploring the possibility of complete replacement of berseem hay (control) in the diet by leaves and stems of tanniniferous shrubs plants (Acacia nilotica, Atriplex nummularia and Cassava manihot esculenta) and its effect on some productive and physiological responses, in addition to some milk and blood biochemical constituents.
MATERIALS AND METHODS
This study was carried out at Borg El-Arab Experimental station, Alexandria Governorate, belonging to the Animal Production Research Institute, Agricultural Research Center, Ministry of Agriculture, whereas the fodder trees of Acacia niloitca, Atriplex nummularia and Cassava manihot esculenta were harvested along the subroads of the North Western Coast of Egypt near the Mediterranean Sea, west of Alexandria city, latitudes 21° and 31° North and longitudes 25° and 35° East.
Animals and experimental managements:
Forty mature healthy Barki ewes at late pregnancy, aged 3-4 years with average live body weight 51.5±0.46 kg were used in this study. The animals were randomly divided into 4 similar groups (10 ewes each) according to their live body weight (LBW) and age. All animals were kept in a semi-open shaded yard and kept under the same managerial conditions during the experimental periods.
Animals of the first group (G1) were fed the control diet consisted of 40% concentrate feed mixture (CFM), plus 60% berseem hay (BH), while in the 2 nd , 3 rd and 4 th groups, BH as percentage had been replaced by leaves and stems of Acacia, Atriplex and Cassava, respectively. The CFM consisted of 25% un decorticated cotton meal, 43% yellow corn, 25% wheat bran, 3.5% molasses, 2% limestone, 1% common salt and 0.5% minerals mixtures.
Animals were fed on experimental diets to cover their nutrient allowances according to the physiological and productive stage (NRC, 1985) . Ewes were adapted to experimental diets for 4 weeks as preliminary period, and then fed experimental rations 4 weeks before parturition and continued to weaning their lambs. All animals were fed daily at 9 a.m. and 4 p.m., fresh water and block minerals were available all times. Chemical composition on DM% (DM, OM, CP, EE, NFE and Ash), of feed stuffs were analyzed according to A.O.A.C. (1995) Experimental periods were consisted of 2 intervals, late pregnancy (4 weeks before lambing) and suckling period (8 weeks). Live body weights (LBW) of ewes and their lambs were recorded biweekly. Milk yield was measured weekly throughout the lactation period by using of milk suckling technique in which, lambs were isolated from their mothers during previous night and body weight was recorded (to the nearest 10 gm) at the morning (7 a.m.). Lambs were left to suckle their dams for 30 minutes, and then immediately were weighed again. The difference between pre and post-suckling weights was defined as milk consumption or milk intake. The residual milk was hand milked and recorded. Similar procedures were repeated at the evening suckling at 5.30 p.m. difference between pre and post-suckling weights were added to previous milk intake quantity to calculate the daily milk intake (milk consumption) of suckling lambs. Milk intake plus milk removed by hand milking represented daily milk yield. All lambs were weaned irrespective of weight at 8 weeks of age.
Individual milk samples of each ewe in each group, representing morning and evening milking were collected weekly from the 2 nd up to 7 th wk. of the suckling period. Approximately 100 ml milk of each animal was sampled for the determination of milk composition. Somatic cell count (SCC) was determined using milk analyzer, (model EKOMILK-M, Eon Trading LLC, USA). The SCC was converted into the somatic cell score (SCS) according to the following equation that given by Wiggans and Shook (1987) :-SCS = log2 [SCC/ (100,000) +3] Milk samples were directly analyzed for fat, total solids (TS) and total proteins using the methods described by Ling (1963) . Lactose content was determined calorimetrically according to Barnett and Abd El-Tawab (1957) . Ash content was determined according the methods reported in A. O.A.C. (1984) .
Blood samples were collected biweekly during experimental periods from the jugular vein of ewes into clean test tubes with anticoagulant. Blood samples were divided into two portions. In the 1 st portion, hematological parameters including count of red (RBC's x10 6 /mm 3 ) and white (WBC's x10 3 /mm 3 ) blood cells, hematocrit value (Ht %) and hemoglobin (Hg g/dl) concentration in the whole blood were immediately measured after collection. The 2 nd portion was centrifuged at 3000 rpm for 20 minutes to obtain plasma and frozen at -20C ̊f or late biochemical assay. Plasma concentrations total proteins, albumin, total Lipids, triglycerides, total cholesterol, total antioxidant capacity (TAC), glucose, liver activity enzymes and kidney functions were estimated calorimetrically using commercial chemical reagent kits (Bio-diagnostic product Kit, Egypt). However, globulin concentration and albumin/globulin ratio were calculated.
Statistical analysis:
Live body weights of ewes and their offspring, average weekly milk yield, milk composition were statistically analyzed using General Linear Model's procedures of SAS GLM (SAS, 2004) , the model includes the effect of treatments (four variables). Means were tested using (Duncan's multiple Range test procedure 1995).
Blood hematological and biochemical parameters were statistically analyzed by General Linear Model's procedures of SAS GLM (SAS, 2004) . The model includes the effect of treatments (four variables), sampling time (three times) and their interaction. Means were compared via the LSMEANS/PDIFF of the same procedure. Values were considered significant at P ≤ 0.05.
RESULTS AND DISCUSSION

Impact of feeding tanniniferous plants shrubs on: Live body weight (LBW) of ewes:
Results show the influence of feeding tanniniferous plants shrubs (Atriplex, Acacia and Cassava) as alternatives to BH on live body weights (LBW) of Barki ewes (Figure 1 ). There was no significant differences between animals in the initial (LBW) at the start of experiment (4 weeks pre-lambing). Moreover, at lambing and at 4 weeks post-lambing LBW of Barki ewes revealed also insignificant differences between the different experimental groups. At weaning (8 weeks post-lambing) there was significant difference between ewes fed Acacia and those fed Hay (50.90 vs. 47.40 kg.). Animals fed Acacia recorded the highest LBW when compared with the other experimental groups. The present results are in the same direction with those obtained by EL-Saadany et al. (2016) who recorded insignificant differences among different experimental groups (Acacia, Atriplex and Cassava vs. berseem hay) in LBW of Barki ewes during the 15 days pre-partum, at lambing and at 60 days post-partum. Likewise, Abu-Zanat, and Tabbaa (2006) and Shaker et al. (2014) found insignificant differences due to adding Atriplex and Acacia in ration of ewes and Shami goats. These obtained results revealed that these forage shrubs can be used for maintaining growth and body weight of sheep as berseem hay (BH) without negative impacts, although these plants have high ash and low energy contents especially Acacia and Cassava. Average weekly milk production:
Statistical results presented in Table ( 2) show the effect of feeding tanniniferous plants shrubs on milk yield of Barki ewes under the experiment. Generally Barki ewes fed Cassava produced the highest (P<0.05) total milk yield followed by ewes fed Hay, and then ewes fed Atriplex and Acacia, respectively. The milk yield of ewes in different experimental groups increased till the end of 3 rd week then decreased gradually till the end of lactation period. The peaks of average weekly milk yield that recorded in the 3 rd week from lambing were 10.783, 8.483, 6.441 and 10.018 kg for Cassava, Atriplex, Acacia, and Hay groups respectively. Concerning the average daily milk yield kg/head, the highest (P<0.05) value was recorded by ewes fed Cassava (1.052 kg/head), while the averages of other groups were 0.662, 0.814 and 0.916 kg/head for ewes fed Acacia, Atriplex and Hay respectively.
In agreement with the present results, Abu-Zanat and Tabbaa (2006) found that the highest milk yield was recorded by ewes fed Cassava when compared to those fed other types of forages. They attributed the high milk yield due to higher dietary CP and EE in Cassava. In contrast, Shawket et al. (2010) found that inclusion of fresh Atriplex instead of BH in the diet increased (P<0.05) the milk production of camel.
Live body weight of newly born lambs:
Table (2) demonstrates the results of LBW of newly born lambs from lambing to the 8 th week of age after birth. Feeding tanniniferous plants shrubs (Acacia, Atriplex and Cassava as alternatives to berseem hay) did not exhibit any significant differences between the different experimental groups. There were no significant differences in lambs birth weight between experimental groups. The highest values of biweekly live body weights, total body gain and average daily gain of newly born lambs were recorded in animals fed Cassava while the lowest recorded in those fed Acacia.
The concurrent results come in agreement with those obtained by Shetaewi et al. (2001) ; Fasae et al. (2015) and EL-Saadany et al. (2016) who recorded differences (P<0.05) between ewes fed Acacia, Atriplex and Cassava when compared with those fed Berseem hay in total gain and average daily gain of lambs. On the other hand, these results are not in accordance with those obtained by Mohammady et al. (2014) who reported higher weaning weight and daily gain (P<0.05) in Barki lambs fed BH when compared with those fed tanniniferous plants shrubs. 
Chemical composition of milk:
Data in Table ( 3) revealed that there were no significant differences between the different experimental groups for overall means of milk fat% that were 6.56, 6.70, 6.86 and 6.78% for Hay, Acacia, Atriplex and Cassava groups, respectively. However, ewes fed Acacia showed the highest (P<0.05) milk fat (7.90%) at the 6 th week of lactation. It worth notice, that these ewes also gave the least (P<0.05) weekly yield during the same week.
Ewes of Hay group had the lowest (P<0.05) milk protein% (3.77%). Milk protein percentages in other groups were 3.95, 3.99 and 3.93% for Acacia, Atriplex and Cassava, respectively.
The same trend of protein% was also occurred for lactose%, and the overall means were 4.82, 5.06, 5.13 and 5.05% for Hay, Acacia, Atriplex and Cassava groups, respectively.
Ewes of Hay group showed the lowest (P<0.05) overall mean of milk ash (0.79%), while those fed Acacia had the highest (0.95%). Overall means of milk total solids percentages revealed insignificant differences and were 17.18, 17.88, 18.01 and 17.61% for Hay, Acacia, Atriplex and Cassava groups, respectively.
With reference to somatic cell score (SCC) there was no difference between experimental groups. Overall means of SCC were 4. 503, 4.691, 4.193 and 4.502 for Acacia, Atriplex and Cassava groups, respectively.
The concurrent results match those obtained by Shawket and Ibrahem (2012) who reported that substitution of Atriplex for berseem hay in the diet caused marked increase (P<0.05) in protein content of camel milk.
However, Ahmed et al. (2013) found no effect to feeding tanniniferous plants shrubs on milk constituents. Moreover, Shetaewi et al. (2001) reported that milk fat percentages decreased in does fed concentrate diet plus green Acacia in comparison to those fed concentrate diet plus BH. They attributed this result to the higher digestibility coefficients of the nutrients in berseem hay than those in Acacia leaves.
Generally, in the present study feeding lactating ewes with tanniniferous plants shrubs as alternative to berseem hay resulted in increasing milk protein, lactose and ash percentages, while did not affect fat and total solids percentages and somatic cell score. Based on these results we can say that using of tanniniferous plants shrubs as alternative to berseem hay did not show adverse effects on mammary glands of experimental Barki ewes.
Ewes blood biochemical: A. Blood picture:
Feeding tanniniferous plants shrubs revealed an increase (P<0.05) in red blood corpuscles (RBC's), white blood corpuscles (WBC's), hemoglobin (Hb) and hematocrit% (Ht %) than found in ewes fed BH, as shown in Table ( 4) . The highest values of these parameters were exhibited by ewes fed Cassava plant.
For the effect of the physiological status, ewes fed BH did not show big variation from pre-to post-partum, while those fed tanniniferous plants showed significant decrease in all these parameters after parturition.
These results come in opposite direction to those results obtained by Abdelhameed et al. (2006) ; El-Bassiony (2013) and El-Hawy (2013) who reported highly significant decrease in RBC's and WBC's in different animals species (sheep, goats, camels, and cattle) that fed tanniniferous plants when compared to the control group which fed BH. In addition, Abdelhameed et al. (2006) found insignificant effect to feeding tanniniferous plants shrubs on Hb and Ht %. 
B. Protein fractions:
Blood plasma total proteins (TP) and its fractions, albumin (Al) and globulin (Gl) have a great importance as good indicators of nutritional status. Feeding tanniniferous plants shrubs resulted in significant increase in plasma concentration of total proteins and albumin as shown in Table ( 5) . The highest mean of total proteins was recorded by ewes fed Cassava, while the highest mean of albumin was recorded by ewes fed Acacia. Plasma globulin did not affected by feeding tanniniferous plants. As a result albumin to globulin ratio (Al/Gl) appreciably increased in plasma of ewes fed these plants. In general plasma protein increased by feeding tanniniferous plants through increasing albumin fraction. Albumin is known to play an important role in body fluids regulation hence coping with salt stress (Abdel- Bary, 1990) .
The effects of physiological status were not constant on plasma protein fractions. Total plasma proteins increased in all groups from pre-to post-partum reaching the highest values at the end of lactation period. For plasma albumin it increased in ewes fed BH, but decreased in ewes fed Cassava plant. In the other two groups, albumin decreased after parturition then increased again at time of weaning lambs. Plasma globulin while increased in ewes fed BH it decreased in those fed tanniniferous plants. EL-Saadany et al. (2016) found significant increase in total plasma protein concentration between experimental groups (Acacia, Atriplex and Cassava vs. Hay). With regard to albumin, Shaker et al. (2008) recorded that plasma albumin was higher in Barki lambs fed mixture of Acacia and Atriplex. For globulin concentrations, the obtained results come in accordance with those obtained by El-hawy (2013) who recorded insignificant difference in doe goats by feeding mixture of Atriplex and Acacia compared to BH feeding.
However, the present results differ from those obtained by Badawy et al. (2002) and Shaker et al. (2008 and 2014) who reported that feeding fresh Acacia decreased plasma TP, Al and Gl values in growing Barki lambs. Similarly, Ibrahim (2001) reported that goats fed Atriplex or Acacia had lower value of TP compared with those fed BH. In addition, Badawy et al. (2002) reported that the animals fed Atriplex nummularia or Acacia saligna showed lower Al/Gl ratio.
In general, the present results showed clearly that all values of plasma protein fractions were within the normal reference ranges of these metabolites. This indicated that the animals under the study were in good nutritional status and their liver had no damage since these metabolites are mainly synthesized in it. 
C. Energy components:
Feeding tanniniferous plants reduced insignificantly plasma total lipids while increased significantly the levels of triglycerides. Total cholesterol increased in plasma of ewes fed tanniniferous plants but only significantly in those fed Cassava when compared with ewes fed BH (Table 6) .
Physiological status did not affect plasma total lipids. In spite of that, both triglycerides and total cholesterol increased from pre-to post-partum stage in all experimental groups. Plasma glucose increased significantly by feeding tanniniferous plants and from pre-to post-partum stage. This was more obvious in ewes fed Atriplex.
El-Bassiony (2013) and Shaker et al. (2014) worked on Shami goats and Barki sheep fed on sun-dried mixture of Prosopis, Acacia and Leucaena in comparison with those fed BH, found a decrease in plasma total lipids and total cholesterol, while plasma glucose did not affected. Also Ibrahim (2001) and Shaker (2014) recorded a decrease in energy components concentration due to feeding goats tanniniferous plants, and they attributed this decrease to high content of tannins and salts. Hassan et al. (2015) recorded a decrease in goats plasma energy components due to feeding some forage shrubs. They attributed this decrease due to lower production of Total volatile fatty acids (VFA's) in rumen which are probably due to lower solubility of nitrogen and reduced availability of amino acids for production of VFA's.
D. Liver and kidney functions:
Feeding tanniniferous plants did not affect the concentration of both alanine amino transferase (ALT) and alkaline phosphatase (ALK-P). Concentration of aspartate aminotransferase (AST) increased significantly (P<0.05) by feeding Acacia and Atriplex (Table 7) .
For the effect of physiological status, it was found that both AST and ALT in all experimental groups were at the highest concentration in plasma of ewes at pre-parturition stage indicating higher function of liver at late pregnancy. The level of these two enzymes decreased to the lowest level at the end of lactation period (at weaning lambs) that meaning alleviation of physiological stress on liver at this time. In accordance with the present results, El-Bassiony (2013) and Shaker (2014) reported that feeding Shami goats and Barki sheep with salt tolerant plants resulted in increasing the activity of AST and ALT. This rise of ALT and AST activities might be attributed to the high tannins (Tripathy et al., 1984) , oxalates (Mclntosh, 1972) , alkaloids (Craig et al., 1991) and salt (Radostits et al., 1994) in such salt tolerant plants.
In spite of the observed variation in the present study in liver enzymes, all the activities values either for treated or control groups were within the normal physiological reference ranges. It could be concluded that feeding tanniniferous plants did not exert any stress on liver of ewes under any physiological status.
With reference to kidney functions, Urea and creatinine are the two chief nitrogenous composites excreted by kidney. Thus, any change of their concentration would reflect impaired glomerular filtration and/or inefficiency of renal tubules (Kaneko et al. 2008 ). In the present results, feeding tanniniferous plants shrubs resulted in significant decrease in Urea-N level. The present results come in the same direction with those obtained by Pearce et al. (2008) and Shaker et al. (2014) who reported that Barki sheep that fed a mixture of salt tolerant plants (STP) showed lower values of Urea-N when compared with those fed BH. It worth notice that these plants in spite of having comparable level of CP with that of BH, but have lower content of EE and NFE while have higher percentages of ash (Table 1 ). This might mean that the utilization of this protein is low to exert stress on kidney function.
Creatinine level increased obviously only (P<0.05) in plasma of ewes fed Cassava plant in comparison to other groups. Also creatinine increased from pre-to post-partum stage in all groups. However, in all cases creatinine levels stayed within normal range without any sign for kidney exhaustion. However, Melladoa et al., (2006) and Shaker et al. (2014) reported that feeding STP mixture significantly decreased creatinine levels. On the other hand, Badawy et al. (2002) and Shaker et al. (2008) found that animals fed fresh Atriplex or Acacia had higher creatinine levels than those fed BH. EL-Saadany et al. (2016) recorded an increase in creatinine concentration in Barki ewes fed tanniniferous plants shrubs (Acacia, Atriplex and Cassava) and attributed this increase to the antinutritional factors and/or high salt content in these plants.
E. Total antioxidant capacity (TAC):
Feeding tanniniferous plants shrubs did not affect significantly the level of TAC Table ( 7) . The level of TAC increased from pre-to post-partum only in plasma of ewes fed BH and Acacia. In contrast, Amer et al. (2014) recorded decreased level of TAC in pregnant ewes that fed traditional or untraditional (tanniniferous plants) diets. Also, Nawito et al. (2016) noted that TAC level in blood of local sheep grazing salt tolerant plants in South Sinai was lower than control group, and concluded that, the nutritional level of the diets had very little effect on blood oxidant and antioxidant status. 
